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(57) ABSTRACT

A plastic-molded automotive interior trim component has a
curvilinear fimshed surface with a relatively flat portion and a
relatively curved portion. A decorative film subcomponent

has an outer surface and an inner surface, wherein at least the
outer surface 1s pigmented with a desired color of the finished
surface. Prior to incorporation nto the plastic molded com-
ponent, the decorative film subcomponent has a shape gener-
ally conforming to the curvilinear finished surface and 1is
substantially smooth. A structural backing member 1s 1n-
mold laminated with the decorative film subcomponent,
wherein the structural backing member 1s formed by injection
molding a backing material against the inner surface of the
decorative film subcomponent 1n amold having a film-receiv-
ing surface with a three-dimensional texture that receives the
decorative film subcomponent. The texture shapes the deco-
rative {ilm subcomponent with an embossed pattern having a
substantially uniform, undistorted appearance on at least part
of the relatively flat portion and at least part of the relatively
curved portion.

6 Claims, 5 Drawing Sheets
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With Deep Draw

Print Graphic On Flat Portion 01
Of Film

L oad Film In Mold 02

Inject Molten Plastic Into Mold And 03
Against Inner Surface Of Film
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Mold Resulting in Embossed Pattern

Cool And Eject 05
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1

IN-MOLD DECORATIVE APPLIQUE WITH
TEXTURED SURFACE

CROSS REFERENCE TO RELATED
APPLICATIONS

Not Applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH

Not Applicable.

BACKGROUND OF THE INVENTION

The present invention relates in general to molded automo-
tive interior trim components, and, more specifically, to a
decorative applique having an embossed pattern.

Interior trim systems for automotive vehicles typically
include multiple trim sections mounted to various support
structures 1n the vehicle. Some sections are abutting to give a
substantially continuous surface, and others may be mounted
remotely within a passenger cabin. Such trim systems may
include instruments panels with multiple abutting sections,
door trim systems, and ceiling trim. The interior trim compo-
nents may provide various functions and are styled according
to various decorative shapes and surface treatments.

A typical interior trim component comprises a plastic-
molded part formed as an in-mold lamination, wherein a
visible surface of the trim component 1s formed from a film or
applique which is itself a thin molded plastic part with a
pigment (e.g., paint or dye) layer on 1ts outer side. The appli-
que 1s placed in another mold where a structural backing
member 1s injection molded against the applique resulting in
a structurally rigid component with a desired decorative treat-
ment on the visible surface.

Some 1nterior trim components may include a curving or
twisting surface, such as at the corners or other boundaries of
an instrument panel. During molding of the appliqué/film,
highly curved surfaces are typically formed using a deep draw
mold process wherein a vacuum pulls an mitially flat sheet
onto a curved mold surface while being heated.

For styling purposes, 1t may be desired to utilize an appli-
que having other than a monotone colored surface. For
example, a printed or silk-screened ink pattern may be
applied to the applique in order to provide a visually interest-
ing surface. However, the pattern 1s most easily applied to the
applique while it is a flat sheet and prior to molding into its
approximate final shape. During deep drawing for forming a
highly curved surtace, the printed pattern distorts as the film
stretches to conform with the deep draw mold. Consequently,
the resulting pattern 1s not uniform, and the distorted appear-
ance of the resulting trim component 1s undesirable.

SUMMARY OF THE INVENTION

In one aspect of the invention, a plastic-molded automotive
interior trim component has a curvilinear finished surface
with a relatively tlat portion and a relatively curved portion. A
decorative film subcomponent has an outer surface and an
iner surface, wherein at least the outer surface 1s pigmented
with a desired color of the finished surface. Prior to incorpo-
ration into the plastic molded component, the decorative film
subcomponent has a shape generally conforming to the cur-
vilinear finished surface and is substantially smooth. A struc-
tural backing member 1s in-mold laminated with the decora-
tive film subcomponent, wherein the structural backing
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2

member 1s formed by injection molding a backing material
against the inner surface of the decorative film subcomponent
in a mold having a film-receiving surface with a three-dimen-
sional texture that recerves the decorative film subcomponent.
The texture shapes the decorative film subcomponent with an
embossed pattern having a substantially uniform, undistorted

appearance on at least part of the relatively tlat portion and at
least part of the relatively curved portion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view showing an interior trim sys-
tem for an automotive vehicle.

FIG. 2 1s a plan view of an applique using surface printing
that 1s distorted as a result of a deep draw mold.

FIG. 3 is top view of a curved applique of the invention.

FIG. 4 1s a front view showing a finished trim component
using the applique of FIG. 3.

FIG. 5 1s a cross-section of the trim component along lines
5-5 of FIG. 4.

FIG. 6 1s a cross-sectional view of an interior trim compo-
nent of the invention while 1n a mold.

FIG. 7 shows an example of a film-receiving mold surface
according to one embodiment of the present invention.

FIG. 8 1s a rear, perspective view of a trim component.

FIG. 9 shows a mold surface having an optional relief
section.

FIG. 10 shows an applique with a printed graphic corre-
sponding to the relief section.

FIG. 11 1s a flowchart showing a preferred method of the
present 1nvention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring now to FIG. 1, an iterior trim system 10 1s an
example of a typical system having multiple trim compo-
nents. Abutting trim components 11-13 provide interior trim
surfaces for an instrument panel or dashboard. A door trim
panel 14 typically has a consistent appearance with the instru-
ment panel even though 1t 1s not abutting. While some com-
ponents may be relatively flat (e.g., trim component 12), other
components (e.g., components 11 and 13) have a curvilinear
finshed surface that may include both relatively flat portions
and relatively curved portions. Since patterns applied to the
decorative appliques for deep drawing into a curved trim
component would result in an undesirable distorted appear-
ance, a smooth monotone surface treatment has been used for
any such curved components. Since a consistent appearance
across the entire trim system 1s desired, the same monotone
surface treatment was usually required for the relatively flat
components as well.

FIG. 2 shows a prior art applique 15 with a relatively flat
portion 16 and a relatively curved portion 17. A regular grid
pattern (a portion of which 1s shown at 18) 1s printed over the
entire sheet of applique 15 prior to molding. The deep draw
molding of applique results in a distorted appearance as
shown at 19. The present invention seeks to extend the undis-
torted appearance of the pattern into the deep drawn, rela-
tively-curved portion, thereby allowing greater flexibility in
the patterning of surface treatments for the entire interior trim
system.

As shown i FIG. 3, an unprinted decorative film subcom-
ponent 20 may be used in the present invention. Film 20 may
be conventionally deep draw molded with a relatively flat
portion 21 and a relatively curved portion 22. A turther curved
portion 23 1s contiguous with another flat portion 24. Sub-
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component 20 has an outer surface 25 and an inner surface 26.
Preferably, outer surface 25 1s substantially smooth. The over-
all shape of film subcomponent 20 1s molded to approxi-
mately conform to a curvilinear finished surface of the fin-
ished interior trim component. For purposes of the present
invention, conforming means that 1t 1s sufficiently close to 1ts
final shape to allow 1t to be placed into a final mold 1n which
it will be in-mold laminated with a structural backing member
by mnjection molding as 1s known 1n the art.

Outer surface 25 1s smooth and monotone, although rela-
tively flat portion 21 may also include graphic printing or
other contrasting pigmentation as described later. At least
outer surface 25 1s pigmented with a desired color for the
finished surface. The pigmentation may be from a paint or a
dye, for example. Subcomponent 20 may be layered with the
pigment being in only to outer surface 235, with other materi-
als such as an adhesive forming inner surface 26.

In order to provide a substantially uniform, undistorted
pattern covering both relatively flat portion 21 and relatively
curved portion 22 of film subcomponent 20 in the final {in-
ished part, a backing material 1s injection molded against
inner surface 26 of film subcomponent 20 1n a mold having a
film-receiving surface with a three-dimensional texture to
emboss a desired pattern into film subcomponent 20. FI1G. 4 1s
a front view of the embossed interior trim component 30 after
injection molding. A consistent embossed pattern with a sub-
stantially uniform, undistorted appearance extends over rela-
tively flat portion 31 and relatively curved portion 32 since the
film subcomponent has already completed any stretching by
the time 1t becomes embossed by pressing against the 3-D
texture of the injection mold surface. As shown in cross-
section 1n FIG. 5, the embossed film subcomponent 20 acts as
a covering applique of structural backing member 33.

FIG. 6 shows the mterior trim component 1n an injection
mold apparatus having a core 35 and a cavity 36. Cavity 36
has a film-receiving surface 37 with an embossment/textured
surface. The textured surface may include a regular, grid-like
pattern, graining, stippling, or graphics or logos as desired.
An applique 40 becomes embossed with the pattern upon
injection molding of backing member 41. A curved section 42
of core 35 and cavity 36 corresponds to a deep draw contoured
surface of applique 40. A molten plastic backing material is
injected via channels 1n a conventional manner (such as chan-
nel 43) wherein pressure of the molten plastic material
expands f1lm subcomponent 40 against textured surface 37 to
form an embossed pattern.

FI1G. 7 1llustrates another mold cavity 45 with a deep drawn
contour section 46. A consistent grid-like pattern 1s applied to
the film-receiving surface at both a relatively curved portion
4’7 and a relatively tlat portion 48. The textured pattern may be
created by laser etching, stamping, or other processes as
known 1n the art.

FIG. 8 illustrates the finished trim component wherein a
rear side 41 of the structural backing member includes bosses
50 and other support structures for interfacing with and con-
necting to various supports.

In addition to a consistent background surface treatment
over substantially all of the trim component, the present
invention may optionally use additional embossed features
such as logos or other graphic patterns at either arelatively tlat
or relatively curved portion of the trimmed components. For
the relatively flat portions where distortion of pre-printed
graphics does not occur, then such printed graphics can also
be utilized 1n the present mvention either with or without
corresponding embossed features.

As shown 1n FIGS. 9 and 10, printed graphic features 1n a
relatively tlat portion may coincide with additional embossed
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4

teatures. FIG. 9 shows a film-receiving surface 51 having a
regular grid-like texturing (such as graining, stippling, or
other treatments) along with a relief section 52 wherein other
raised or lowered embossment features are contoured into the
mold. FIG. 10 shows a film subcomponent 33 with preprinted
graphics 54 that are embossed according to relief section 52.

One preferred method of the invention 1s shown 1n FIG. 11.
A film subcomponent 1s molded with a deep draw section in
step 60. The film may preferably have a smooth outer surface
and monotone pigmentation. A graphic with contrasting pig-
mentation may be printed on a flat portion of the film sub-
component 1n step 61. Step 61 may alternately be performed
prior to step 60 on the flat film sheet prior to molded of the film
subcomponent. The film subcomponent 1s loaded mto an
injection mold i step 62. In step 63, molten plastic 1s injected
into the mold against an inner surface of the film subcompo-
nent. Pressure and heat of the injected plastic causes the film
subcomponent to conform to the 3D texture of the film recerv-
ing surface of the mold resulting 1n the embossed pattern 1n
step 64. The trim component with an embossed pattern on the
visible surface 1s cooled and ejected from the mold 1n step 65.
Thus, other than a provision ol novel film recerving surface on
the mold cavity, conventional molding processes and materi-
als can be used 1n the present mvention.

What 1s claimed 1s:

1. A plastic-molded automotive interior trim component
having a curvilinear finished surface with a relatively flat
portion and a relatively curved portion, comprising:

a decorative film subcomponent with an outer surface and
an inner surface, wherein at least the outer surface 1s
pigmented with a desired color of the fimshed surface,
wherein prior to mcorporation into the plastic molded
component the decorative film subcomponent has a
shape generally conforming to the curvilinear finished
surface, and wherein prior to incorporation into the plas-
tic molded component the outer surface 1s substantially
smooth; and

a structural backing member which 1s in-mold laminated
with the decorative film subcomponent, wherein the
structural backing member 1s formed by 1njection mold-
ing a backing material against the inner surface of the
decorative film subcomponent in a mold having a film-
receiving surface having a three-dimensional texture
that recerves the decorative film subcomponent and
shapes the decorative film subcomponent with an
embossed pattern having a substantially uniform, undis-
torted appearance on at least part of the relatively flat
portion and at least part of the relatively curved portion.

2. The component of claim 1 wherein the embossed pattern
of the decorative film subcomponent 1s comprised of a regu-
lar, grid-like pattern repeating across substantially all of the
outer surface.

3. The component of claim 1 wherein the relatively curved
portion 1includes a deep draw contour.

4. The component of claim 1 wherein the three-dimen-
sional texture includes a relief forming a graphic element at
the relatively flat portion, and wherein the embossed pattern
continues over the graphic element.

5. The component of claim 4 wherein the decorative film
subcomponent further comprises a contrasting pigment on
the substantially smooth outer surface at the relatively flat
portion corresponding to the relief so that the graphic element
has a distinctive color and three-dimensional texture.

6. An automotive vehicle interior trim structure compris-
ng:

a plurality of abutting 1nterior trim components each hav-

ing a matched embossed pattern, wherein at least one
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interior trim component has a curvilinear finished sur-

face with a relatively flat portion and a relatively curved

portion, and wherein the at least one mterior trim com-

ponent 1ncludes:

a decorative film subcomponent with an outer surface 5
and an inner surface, wherein at least the outer surface
1s pigmented with a desired color of the finished sur-
face, wherein prior to incorporation into the plastic
molded component the decorative film subcomponent
has a shape generally conforming to the curvilinear 10
finished surface, and wherein prior to incorporation
into the plastic molded component the outer surface 1s
substantially smooth; and

a structural backing member which 1s in-mold laminated
with the decorative film subcomponent, wherein the 15
structural backing member 1s formed by injection
molding a backing material against the inner surface
of the decorative film subcomponent in a mold having
a film-receiving surface having a three-dimensional
texture that receives the decorative film subcompo- 20
nent and shapes the decorative film subcomponent
with an embossed pattern having a substantially uni-
form, undistorted appearance on at least part of the
relatively tlat portion and at least part of the relatively
curved portion. 25
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